Abstract-There exists a great number of work related to chaotic systems investigated by many researchers, especially about Lorenz chaotic system. If the order of differentiation of variables are fractional, the systems are called fractional chaotic systems. In this work a webbased interface is designed for fractional composition of five different chaotic systems. The interface takes initial and fractional differentiation values and yields output signals and phase portraits. The paper first introduces design tools and then provides results obtained throughout the experiments.
I. INTRODUCTION
Briefly, a chaotic system can be defined as a system that demonstrates commitment to precise initial conditions. An immeasurable change of chaotic systems' initial condition may cause immeasurable changes at system's future conditions. Two points worth to note here; one is that future states of the system vary firmly and precisely with the initial conditions, and the other is that the system becomes complicated with the increasing number of variables [1] . It is important to stress that chaos is not a random concept. Chaotic systems, even unconsciously, evaluate all entries they put out a final behavior according to them. A large number of variables are available that the essential factor makes environment more chaotic [1] . Chaotic systems are not the systems that only can be created under laboratory conditions or produced in intellectual. In fact, the physical and nonlinear structures in our lives all have the potential to show chaotic behavior.
Different software tools are used to get practical chaotic systems having visibility feature. To mention a few notable studies among others, Uyaroğlu and colleagues have implemented simulations of these equations using MATLAB and Simulink, which turned out performance graphs [2] . Pacheco and colleagues have presented a new CAD tool using MATLAB GUI by the way of behavioral modelling to automatically perform the synthesis of chaotic systems [3] . Besides, there are also studies for the one-dimensional and three-dimensional chaotic systems visual analysis with MATLAB GUI [4, 5] . Trzaska performed MATLAB and PSPICE simulations of fractional order chaotic circuits [6] .
MATLAB provides a great number of functions and options for the visualization of data. The main advantage of MATLAB is the easy use and supported tools. In MATLAB, graphs are shown in a figure window. While one is active, several windows can be displayed. Performed operations can be seen in active figure.
From the viewpoint of mobility studies and dissemination to large number of users, the drawback is that MATLAB software requires to be installed on the computer of each user. In order to eliminate this disadvantage more flexibly structured tools are necessary to utilize. For this purpose many studies have been completed using MATLAB Web Figure tools that allows you to use written functions [7, 8, 9, 10, 11] . In addition, Uyaroğlu and Varan have designed a web interface for the analysis of Chaos and non-linear chaotic structure of the power systems [1] .
In this study, a web interface is designed which is a class of chaotic systems with orders of fractional derivative for the simulation of chaotic systems using MATLAB Builder NE and MATLAB Web Figures instruments. In Section 2, a review of fractional differential chaotic systems is provided. Also in this section the third part of tool and designed web interface are introduced. In Section 3 the results and evaluations are presented.
II. FRACTIONAL CHAOTIC SYSTEMS
Fractional systems have become so popular in recent years [1] . Various systems can be described by fractional differential equations, and demonstrates chaotic behavior [2, 4] . Recently, many engineers conducted researches that help to comprehend chaotic behaviors and chaotic control of dynamical systems [7, 8] [12] . Intensive development of Fractional analysis was performed by Bertram Ross [13] after an international conference at the University of New Haven in 1974 [14] . Aftermath fractional analysis began to be widely used in many fields such as science and engineering applications, mathematics and physics circles, and so on [15, 16] .
General methods of analysis are based on integer order differentiation and integration process. But in real life, many dynamic system can be defined via fractional order systems based on fractional systems [17] . This mathematical phenomenon provides a more realistic definition of real-world objects than conventional methods of integer. Real-world objects are usually fractional [18, 19] . The main reason of using integerorder models is the lack of solution for fractional difference equations. While defining the real-world objects, we should use fractional degree models. The first advantage of this model is the use of high degree freedom. The second is that although integer-order systems have limited memory, fractional integer order systems have infinite memory [20] .
In 1963, Meteorology expert Edward Lorenz published an article which showed that differential equations with three variables can constitute chaos. It also revealed that chaos has a regular structure. These studies had not made remarkable effect until the 1960s. Later on, many mathematicians and physicists started to work in the field of chaos that shed light on further studies [15, 39, 40, 41, 42] . Later, scientists began to explore about forming systems of differential equations which have different structures. The "butterfly effect" was observed by many people following the first examples by Lorenz as shown in (1) [21] . 
Arneodo chaotic model given in (2) was created to describe the dynamics of the three-layer convection [22] . 
Chen's chaotic system (3) was derived from the classical Lorenz system, which has advantage in the field of anti-control [23] .
Duffing differential equation system (4) is a wellknown non-linear equation system used in physics, engineering and biology. This equation system has a nonlinear oscillator effect and used in many mechanical problem [24, 43, 44, 45, 46] . 
Lu and Chen developed a system, given by (5), which provides a wide range parameter exchanging and can produce different chaotic shapes [25] . 
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In this study, two software tools are utilised as the basis for the design of the interface. One is Visual Studio 2010 which is used for carrying out the design and the other is MATLAB that used for mathematical operations and graphics drawing. With Visual Studio 2010 different languages such as C#, C++, Visual Basic, J# and ASP.Net programming is possible to perform a visual programming. However Windows and web-based applications can be made with this tool. Using this feature an ASP.NET based design is realised with Visual Studio 2010 for web interface in this work. The required codes have been written in C# language for the realization of dynamic processes in the web interface.
MATLAB program, which is very flexible and easy-touse, is benefited for graphical visualization of the results of the fractional derivative transactions related to chaotic systems in designed web interface. 
A. ynamic Systems
A dynamic system is a set of rules that explain the next state. A function of dynamic system is symbolized as f acting on U space. The f: U → U tells the belonging of an initial point to U as x0 ∈ U:
Generally the use of the notation is as f0(x0) = x0; fn+1(x0) = f(fn(x0)). Following iterates {fi(x)}∞ i=0 is called the forward factor of x. If any inversion is not possible forward is {f− i(x)}∞ i=0. while this operation time is considered as discrete [41, 42, 50] . The time variable is paired and consequently dynamic system is:
(t0, x0), (t1, f(x0)), . . . , (tn, fn(x0)), . . . Linear differential equations is that include analytic solutions and provide well-defined asymptotic behavior as t → ∞. By contrast, if there is a simple situation that tells notions including bilinear, quadratic, result hard behaviors. Ergodic flows behave like thermodynamic systems in that invariant measures cause statistical ensembles.
The following non-linear system of differential equations, called as,
Various works have been done including Lorenz equations, see [27, 28, 29, 30] . As a finite model of atmospheric dynamics, these equations led Lorenz to the discovery of sensitive dependence of first conditions.
Here classical parameter values σ = 10, β = 8/3, each fixed point C± has a pair of complex eigenvalues with positive real part, and one real, negative eigenvalue. The origin is an odd point with two negative and one positive eigenvalue [36, 37, 38] satisfying 0 < − λ3 < λ1 < − λ2.
Thus, the stable manifold of the origin Ws(0) is twodimensional, and the unstable manifold of the origin Wu(0) is one-dimensional. We also note that the flow contracts volumes at a considerable rate.
B. Introducing The Web Interface
The web interface has been designed for five different chaotic system mentioned above. The first entry is a page of the web interface, as shown in Fig. 1 . As can be seen in Fig. 1 there is not any result graphics and MATLAB Web Figure symbols are on compartments formed of graphics. On this page "OK" button is pressed by selecting drop-down list box of the chaotic system which will carry out the analysis.
If the Lorenz chaotic system is selected from the list shown in Fig. 2 mathematical model system page opens. In the system model it should be stated which model belongs to which system. Two parts called "Parameters" and "Fractional-Order" are under the system model section. In "Parameters" section the system model parameter values and in "Fractional-Order" section, fractional derivative model orders are determined. Under these two sections the "Initial Values" box to input initial values and -Phase Portraits" box exist to get the graphics. In "Simulation Time" pane run time input is entered in seconds. After all entries are made, the results are obtained and graphs are drawn via pushing "Start" button. Fig. 2 shows, an x-z phase portrait, drawn for 100 sec in the form of 2-D, of a Lorenz chaotic system with varying degrees of fractional derivatives. In Fig. 3, 3 -D phase portrait are provided for all the state variables using the same parameters. In Fig. 4 
III. CONCLUSION AND EVALUATIONS
Here we present the realization of a useful and understandable design of an interface for the training analysis of chaotic systems. The design avoids the process complexity encountered for users to obtain the results and graphics. In addition, it is shown that the created interface can be used not only for educational purposes but also for engineering application for chaotic systems. Since the modelling of fractional derivative systems cannot be fulfilled with only tools such as MATLAB Simulink, the interface is implemented in a programmatic approach together with a visual property. Another virtue of the developed interface is the web interface feature which has the ability to serve multiple users. The usage range of the interface, which has been created for five different chaotic system, can be extended by adding different other chaotic systems.
